
National 

(Paper Presented at Conference of the 
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The stated subject of this pap so  broad that it might in- 
clude everything from the s tely small recesses of 
the atom to the vast infinit e. We will therefore 
begin by limiting the scop a discussion of three 
questions: --- (1) What of the use of nuclear 
energy in the exploratio at uses of nuclear 
energy in space explor next decade? --- 
(3) What is likely to be oration on the devel- 
opment of other applic 

We wil l  discus on to the space activ- 
onal Aeronautics and 
ional Aeronautics 

lished by Congress to 
that activities in space 
the benefit of all mankind. 
ration of space to gain 

greater knowledge and its atmosphere, 
the moon, planets, and the universe; application of available 
knowledge to develop capabilities for 
the benefit of mankind; and the begi 
by man himself. 

ities of the United St 
Space Act of 1958 an 
and Space Administration, the age 
carry out the policy 

r activities in space f o r  
loration of space 

girded by a broad 
many fields of technology 
technology at the frontiers and by vigorous development of a 

ram are, however, 
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the actual flight missions of space vehicles. In the current program 
these missions include those connected with scientific measurements 
in sounding rockets and earth satellites, lunar and interplanetary 
mis sions , met eo r ologic al s atelli tes , passive c ommuni c at ions s at el - 
lites, and missions leadihg to manned satellite flight. As we look 
down the road we see more advanced missions, including hard and 
soft landings on the moon and planets, orbiting astronomical labora- 
tories, circumlunar flights by man, landing of man on the moon and 
return, etc. 

Mission Requirements 

Whatever the rnission, we find that propulsion systems are 
the key to possible accomplishment, whatever the specific objectives. 
We find now to our regret that we do not have propulsion systems 
required for the payloads for many of the missions we need to under- 
take. In fact we are unable to carry out many missions because we 
do not have the thrust required to carry available precise guidance 
systems in the final. stage and hence can not perform those missions 
requiring precise guidance. 

Our present capability has been further limited by the unavail- 
ability of upper stage rockets of the proper sizes to match the capa- 
bilities of the intercontinental. missile boosters available for use as 
the first stage of a space vehicle. We have been compelled to use 
available rockets from the Vanguard satellite o r  other missile pro- 
grams . 

Energetic steps a re  being taken to develop as quickly as pos- 
sible the required propulsion and vehicle capabilities, including 
optimized stages for the Atlas and Thor and new rocket engines 
with a thrust exceeding one million pounds. Although these early 
developments are based on chemical fuels, attention has been given 
to nuclear fuel. Before discussing the use of nuclear energy, it is 
well to review space mission requirements expressed in general 
terms. 

From the standpoint of propulsion requirements any proposed 
space mission may be defined in terms of the velocity increment to 
be given to the final stage of the vehicle, Thus the mission of launch- 
ing a probe from the earth to escape the earth's gravitational field as 
a one-way interplanetary probe requires a velocity increment from 
the velocity due to the earth's rotation to escape velocity, i. e. of about 
seven miles per second, If started from an earth orbit, the increment 
required is about two miles per second. An increment of about 
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100 miles per second is required to c 
In all missions the effects of gravitat 
can be incorporated as an equivalent 
acquired by the last stage to give the 
velocityrr of the mission. The charac 
stage ground launched vehicle fromE 
about 25 miles per second. 

Turning to a rocket propulsioi 
velocity added by a single stage depei 
impulse of the propellant and the rati 
weight. The characteristic velocity 1 

specific impulse of the propellant. 'I 
more complicated. In addition a cha 
the weight ratio as well as the specif: 
engine type involves a change in the I 
weight. Hence accurate comparison: 
of vehicles incorporating each systen 

Applications of Nul 

Since nuclear fission produce: 
much energy per pound as the best cl 
there are obvious attractions in the u 
propulsion, however, requires not or 
means of utilizing the energy to over1 
forces and accelerate the vehicle to z 
a continuous supply of propellant to k 
give thrust. 

Nuclear fission has been used 
of detonation of nuclear weapons and 
cations to the generation of power in 
U1a.m of the Los Alamos Laboratory : 
f o r  a large space vehicle by using the 
nuclear explosions in rapid sequence 
further study at Los Alamos under SI 
Commission and at General Atomics 
Advanced Research Projects Agency 

cplore the entire solar system. 
onal forces and air resistance 
tddition to the velocity finally 
so-called rrcharacteristic 
;eristic velocity for a single 
trth to Mars and return is 

system, the characteristic 
ds primarily on the specific 
) of final weight to initial 
s directly proportional to the 
ie weight ratio dependence is 
ge of propellant usually changes 
3 impulse especially if the 
%ti0 of engine weight to gross 
require preliminary design 

le ar Energy 

about ten million times as 
?mical rocket propellants, 
le of nuclear fuel. Rocket 
-y a source of energy but a 
ome gravitational and air 
high speed. This requires 

? ejected from the vehicle to 

to produce energy in the form 
n the form of heat as in appli- 
:hips and on land. In 1947 
roposed to produce thrust 
thrust of a series of small 
an idea that is undergoing 

?port of the Atomic Energy 
nder a contract from the 
f the Department of Defense. 

. . . .... . . .....-.. ... .-. _. ..... 
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The more conventional application of nuclear fission is to 
the nuclear rocket in which a reactor is used to add heat to a pro- 
pellant. which expands through a rocket nozzle to give the propulsive 
jet, Project Rover, a woperztive program between the AEC and 
NASA is intended to explore and demonstrate the feasibility of 
developing such a system. 

In addition to applications of nuclear energy to the main 
propulsion system, there is much interest in nuclear energy as 
the source of auxiliary power in satellites md space probes. 
Communications equipment, auxiiiary systems for attitude control, 
modification of orbits, and sensing devices for physical measure- 
ments present continuing needs for power for  as long a life as 
practicable. Many of the systems use electrical power and hence 
energy conversion devices are  essential parts of an auxiliary power 
system for satellites 

There is much speculation about the development of nuclear 
fusion as a source of energy for  space applications, but until this 
method has been demonstrated f o r  ground application, no serious 
work can be undertaken on space applications. It may be worth 
pointing out, that f o r  small power levels, solar power, which arises 
from nuclear fusion within the sm, is and will find useful applica- 
tion in satellites and space probes, 

- NE d e a r  Rockets 

The potential performmce of nuclear rockets has been 
reviewed in numerous recent publications, for exarnple, lf Potentiali- 
ties and Problems of NucAeal- Rocket Propulsion, I r  by T. P. Cotter 
of the Los Alamos Laboratoyy in the February 1959 issue of Aero/ 
Space Engineering, and four  papers in the October 1959 issue of 
Astronautics by Frank E. Rom of NASA, Jerry Grey of Princeton, 
Franklin P. Durham of Los Alamos, and Robert W. Bussard of 
Los Alamos. 

The specific impulse of any rocket, including the nuclear 
rocket, is approximately proportional to the square root of the ratio 
of the absolute temperature of the propellant before expansion to the 
bulk molecular weight of the propellant, Thus the propellant should 
have the lowest possible molecular weight, leading to hydrogen a s  
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the most desirable propellant. The t 
as possible and is usually determined 
requirement leads to the necessity fo 

Rom points out that potential13 
specific impulses of the order of hunc 
to about 400 for the best high energy 
temperatures of hundreds of billions 1 

ously a compromise must be made. 

In a solid-fuel-element reactc 
recently tested in Project Rover, the 
is limited by the melting points of the 
fissioning material. The most refrac 
in practice, are the carbides of hafni. 
about 7000°F. Most engineers agree 
mum gas temperature ultimately atta 
reactors after much research and det 
specific impulse would be about 1200 

Rom then discusses the possil: 
with hydrogen bubbling through, givin 
sible, a specific impulse of 1500 - 18 
sider a gaseous reactor with cooled v, 
in the earliest exploratory phase. 

The best appraisal of the pres 
of nuclear rockets probably comes frc 
of Project Rover. Durham gives a sy 
the early design objective and outline: 
a turbulent-flow solid-core heat-exch 
eluded that the specific impulse shoul 
for hydrogen for a useful payload cap; 
est within the solar system, that the : 
aimed for 0 .5  to 1 .5  megawatts per p 
reactors at temperatures between 20, 

There is a fairly universal fee 
necessity fo r  the more difficult missi 
are given very large velocity increme 
the gain in specific impulse is in part 
the nuclear rocket and this effect may , 

mperature should be a s  high 
by the materials used. This 
engineering compromises. 

uranium fission can produce 
:eds of thousands (compared 
hemical fuels) but at operating 
€ degrees Fahrenheit. Obvi- 

such as the Kiwi-A reactor 
emperature of the propellant 
solid materials containing the 
ory materials, not yet usable 
m and tantalum which melt at 
hat 6000°F is about the maxi- 
iable in solid-fuel-element 
Aopment . The corresponding 
1500. 

e use of liquid-fuel-elements 
, i f  development proved pos- 
0. A further step is to con- 
Ills, but this concept is still 

nt status of the development 
rn the engineers and scientists 
zific impulse of 800 stated as 
the design considerations of 
nger reactor. Bussard con- 
be in the range 2000 to 5000 

5ty on most missions of inter- 
2ecific power output should be 
und, which would re  quire gaseous 
100" and 60,000"R. 

ing that nuclear rockets are a 
ns in which substantial payloads 
.ts. As previously pointed out, 
Iffset by the greater weight of 
be predominant if  shielding is 

re quire d . 
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According to Cotter the experiments now in progress repre- 
sent a first  but important step toward the development of a system, 
which will not at first be spectacularly better than chemical systems 
but which has great potentiality for development well beyond that pos- 
sible f o r  chemical systems 

Auxiliary Power 

Nuclear energy is attractive as a source of energy for auxiliary 
power fo r  use in satellites and space probes. The heat source may be 
a reactor o r  the energy of decay of radioisotopes may be used. In 
each case i t  is necessary to provide a conversion system to generate 
electrical energy from the heat energy, since most of the equipment 
in a space vehicle requires the energy in that form. The Atomic 
Energy Commission's Project SNAP is aimed at the development of 
g s t e m s  for nuclear auxiliary Qower. NASA intends to support the 
development ;f energy-conversion devices and to eo-sponsor the 
development of systems required in the space program. 

Radioisotope sources are capable of supplying power over the 
range of 10 to a few hundred watts with presently available conversion 
devices at weights of 1.0 to 0 .6 pounds per watt according to a survey 
by Robert C. Hamilton of the Jet Propulsion Laboratory published in 
the August 1959 issue of Astronautics. Devices dependent on radio- 
isotope decay have a power output which decreases with time. The 
decay is at a slower rate for isotopes of long half-life. The power 
unit radiates, and the nature of the radiation from the specific isotope 
determines the amaunt of shielding and the precautions to be taken 
during launching. Only a few radioisotopes meet the requirements. 

Thermoelectric converters of three types have been proposed 
for  use with radioisotope sources. In the first, sometimes called 
the vacuum diode system, the heat energy is used to heat a hot plate 
which emits electrons to be collected on a cold plate, thus generating 
an electric current. The spacing must be very small in order to 
avoid limitations imposed by space charge. By the use of cesium 
vapor to form a conducting plasma the spacing may be increased to 
form what is often termed a plasma diode o r  plasma thermocouple. 
Finally a thermoelectric semiconductor may be used. Heat is trans- 
ferred by conduction to the hot junction of a thermocouple. 



In January 1959 the Preside bed a demonstration 
hip of the Atomic 

unction of the thermo- 
d junction temperature 

unit, SNAP 3, developed under the sp  
Energy Commission. Because i t  was y available, polonium 
210 w a s  used as the source of heat, 
couple being heated to about 700°F. 
was about 180°F. The output was 3 
weight was about 5 pounds. 

watts of 0 .1  volt and the 

All of these devices fo r  dir sion of thermal to 
electrical energy, although in thei are  also of interest 
fo r  use with nuclear reactors as the source. Substantial 
increases in power density, opera ature, and life are  
to be expected with further develo 

For powers of 1 to 30 kilo ton suggests that 
reactors using turbo-alternators n may be obtained 
at weights of 500 to 200 lbs. per shielded and 1000 
to 350 lbs. per kilowatt for  shiel Light weight and 
long life while unattended are  th irements for  
acceptable systems. Such syst jection of heat 
by radiation from a large radiator, 
factor in determining overall s radiator area 
and hence weight is  affected o r  metal vapor 
cycle. 

e weight is a major 

If a nuclear elec required to meet the 
requirement of large a wer, there are  great 
advantages in using th lectric propulsion sys  - 
tem. Such systems u l a m a  accelerators, 
arc jets, o r  one of th ing charged particles 
o r  ions as working f l  thrust but the pro- 
pellant consumption ion may be continued 
over a long period o n is well suited for  
propulsion in interp ro l  of the orientation 
and orbit of earth s lectric turbo-alternator 
system may provid auxiliary power with resultant 
economy for some ust however function 
unattended for long periods, one o years, and under conditions 
of zero gravity. As in all space e nt there is a large premium 
on light weight. 

. . ,  . I. .. ._ . - .- . . . . . . ._. -. . .. . .. . . . . . . . .  I . . .  . . .. , . -. .. ~ . . . . .. .- 
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Special Research and Development Problems 

The use of nuclear energy in space exploration requires an 
extensive supporting research and development effort on many 
special problems. For example, the greater weight of a nuclear 
rocket as compared with chemical rockets offsets to some extent 
the higher specific impulse, and efforts must be made to reduce 
the system weight. A key element is the reactor which must be 
a s  small as consistent with the required performance. Require- 
ments for small size and high power lead to a high power density. 
High temperatures (4000°F and preferably higher) and the desire 
for light weight results in high thermal s t resses  in the reactor fuel 
elements. The high temperature leads to the need for excess 
reactivity. The change in phase of the hydrogen propellant, involv- 
ing a density change by a factor of 20, affects the dynamics of the 
system. Finally there are problems of corrosion, erosion, fuel 
bleedout, power distribution. Some of these problems are  dis- 
cussed by Durham in the previously cited reference. 

The problem of radiation damage in the nuclear rocket is 
unique by virtue of the high leakage fluxes and the wide tempera- 
ture range that exists in the nuclear rocket. Payload, guidance, 
and control systems requiring transistorized circuits probably 
must be shielded. A really new area is the low temperature, high 
flux exposure of the liquid hydrogen pump and liquid hydrogen tank, 
Because of the total lack of information, NASA is negotiating a 
contract with the Marietta Division of Lockheed to conduct a 
research program on the effects of radiation on the mechanical 
properties of materials operating at cryogenic temperatures. 
It is anticipated that the radiation effects may be severe under 
these conditions because there is no annealing at these tempera- 
tures. 

Reference has been made to the need for large radiators in 
nuclear turboelectric systems. This gives rise to the need for 
much research and development in previously unexplored areas. 
Thus if  the working fluid is a vapor which condenses in the radiator, 
problems arise in the separation of liquid and vapor in a gravity-free 
field. The same problem is encountered in the venting of hydrogen 
in the propellant tanks when subject to radiant heating from the sun. 
In order to radiate heat, the surface of the radiator must have a high 
emissivity. The emissivity may change with time during exposure 
to the space environment. The usual high-emissivity coatings may 
be unsuitable in the space environment. Meteoroids may erode the 
surface, changing i ts  emissivity, or, if large enough, may puncture 
the radiator to cause leaks. 
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Finally, the presence of radio: 
in satellites an( space probes necessi 
requirements for their safe use. 

C onclusi c 

To return to the questions posr 
of summarizing: 

(1) The potentialities of the use of 1 

tion of space are  very great indeed bo 
power and auxiliary power. In fact th 
large payloads accelerated to high vel 
that can not be accomplished by any oi 

(2) Nuclear energy will probably fii  
auxiliary power systems within the ne 
terns will find use in electrical propul 
also within the next decade. A practic 
be demonstrated toward the end of thiz 
stage of an interplanetary probe, the 1 
escape velocity has been reached. 

( 3 )  The great advance in nuclear te, 
application is bound to bring benefits t 
especially when and if the reliability n 
missions of long duration is realized i 

. . .- - . .. . . . . . . . - -. -. . . 

otopes and nuclear reactors 
ttes the study of operational 

1 in the introduction, 

iclear energy in the explora- 
i for primary propulsive 
re are certain tasks involving 
:ities f o r  deep space missions 
e r  practicable means. 

It find space application in 
; decade. These same sys- 
.on at a later time, perhaps 
Lble nuclear rocket will probably 
period, possibly as an upper 
lactor being started after 

mology required for space 
all nuclear technology, 

2ded fo r  distant space 
practice. 

.- . -. . .. . . .., ... 
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FOR RELEASE:: MOV 4 1959 
After Launch 

SECOND LITTLE JOE 

The second in a series of L flights in the 

Project Mercury development prog 

National Aeronautics and Space A 

The launching took  place at o provide information 
On: 

1, Performance of the esca 

conditions, 

2, Design concepts of the 

3. Further qualification o 

combination for several 

4, Operatio3 of the recove 

The first Little Joe flight 

test of the eight-engine launchi 

flight used the entire booster p 

and four Recruits, In today's 1 

desired and two of the Pollux e 

The pilot escape system is 

top of the capsule, In today's 

aerodynamic pressures which cou 

escape system is designed to s e  

should a malfunction occur at a 

flight., Triggered purposely i 

system will not be actuated in 
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P r i m a r y  source of d a t a  on cay: 

on-board recorders ,  Instruments i 

Wallops r ece ive r s  information on a 

occurred during the  escape maneuve 

aerodynamic motions and s t r u c t u r a l  

on t h e  escape and recovery phases, 

CAPSULE F 

I n  today ' s  f l i g h t ,  the  capsul 

about d & W  f e e t ,  and a d i s t a  

30 seconds a f t e r  launch, t h e  escap 

c a r r i e d  the capsule s e v e r a l  thousa 

The escape rocket,  which burned ab 

tower 16 f e e t  above the capsule ,  

t he  escape tower was j e t t i s o n e d ,  

parachute was deployed to provide 

and prevent i t  from tumbling end-o 

About t h r e e  minutes a f t e r  l a u  

10,000 f e e t ,  t h e  main parachute de 

capsule -into t h e  At lan t ic .  The l a  

30 feet per  second, i s  s i m i l a r  t o  

a 14-foot wall .  

Radar, camera and te lemet ry  t 

Wallops . 

& 
d e  behavior rgQEsQr obtained by 

:ide the capsule te lemetered t o  

: e l e ra t ions  which 

Data a l s o  were received on 

. n t e g r i t y  during launch and 

:GHT 

was boosted t o  an a l t i t u d e  of 

!e of a- miles. About 

rocket was ac tua ted  and 

L fee t  away from t h e  booster .  

i t  a second, i s  loca ted  on t h e  

' ter  a 20-second coast ing period, 

n seconds l a t e r ,  t he  drogue 

d t i a l  s t a b i l i t y  t o  t h e  capsule 

r-end. 

h, at  an a l t i t u d e  of  about 

oyed and eased the  one-ton 

ing impact, a t  a v e l o c i t y  o f  

e e f f e c t  of  a man jumping from 

cking were conducted from 
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Simultaneous with deployment c 

bomb ignited and a flashing light v 

Capsule recovery was completec 

Search activities were conduct 

Marine Air Group 26, located at the 
River, N. C, Recovery was accompll 

PRESERVER, assisted by a small Nav3 

chartered fishing launches from Chl 

the escape tower and parachutes, 

In subsequent tests, search ar 

the Atlantic Fleet and other elemer 

- END 

the main parachute, a smoke 

s energized. 

#J-- & after launch, 
d by two helicopters f rom 

Marine Corps Air Facility, New 

hed by the Navy salvage ship 

air-sea rescue vessel, Two 

coteague, Virginia, recovered 

recovery will be conducted by 

s of the Department of Defense. 



NATIONAL AERONAUTICS ANI 

WASHINOTON 

NASA REUASE NO, 59-24? 
Du. 2-7611 

SEPTEMBER CONTI 

The National Aeronautics and 1 

money for the following projects durii 

University of Michigan -- $90 
plumbing erosion that occurs under hi1 

rocket engines, 

Geophysical Corp. of America . 
to measure electron density in the io] 

Pratt & Whitney Division, Unil 

Investigate heat transfer potentialit: 

in a near-vacuum under extremely high 

encountered in a nuclear-electric gent 

Society of Photographic Scienl 

Operational expenses for volunteer phc 

earth satellites. 

Thiokol Chemical Corp. -- $50. 

for re-entry research. 

Avion Division, ACF Industriez 

tiracking beacons for Scout. 

SPACE ADMINISTRATION 

s, 0. c. 

FOR REmASE: 
Thursday, PM's 
November 5, 1959 

LCTS LISTED 

lace Administration obligated 

5 September: 

100 -- Basic research on the 
1 temperatures in certain 

- $110,000 -- Instrumentation 
tsphere , 

!d Aircraft Corp. -- $100,000-- 
!s of  a number of materials 

;emperatures that would be 

sating system. 

.sts and Engineers -- $50,000-- 
,o and radio tracking of 

100 -- Spherical rocket motors 

Inc. -- $50,000 -- Radar 
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Minneapolis-Honeywell Regulat 

Fabrication of a guidance and control 

Republic Aviation Corp. -- $7 

an& interplanetary space probe traJec 

Bendix Radio Division, Bendix 

mi l l i on  -- operation o f  minitrack s t a  

Ins t l tu to  Geofisico de Hyanca 

of tracking and receiving s ta t ion  a t  

END 

-- 

- . . . . . . .-. . .. . ... .. . __ ..___I___-.____ . 

- 

r Co. -- $140,000 -- 
system for Scout. 

,000 -- Study of lunar 

Dries . 
Aviation Corp. -- $2 

ions f o r  1960. 

3 -- $UO,OOO -- Operation 

ima, Peru. 
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NASA RELEASE 59-250 
EX. 3-3260 
Ext, 6325 

EXPERIMENTAL SODIUM CLOUD 

A s  a p a r t  of I n t e r n a t i o n a l  Roc1 

and Space Administration today launl 
A 

upper atmosphere from Wallops Stat ic  

formation on upper wind a c t i v i t y .  

The two-stage Nike-Asp launchii 

e j e c t e d  a t r a i l  of sodium vapor beg: 

miles .  The t r a i l  extended t o  a peal 

a s  a cloud a s  i t  was d i s s i p a t e d  by 1 

it  was v i s i b l e  over a wide s e c t i o n  

Experiment ob jec t ives  a r e  t o  s' 

and t o  measure the  d i f fus ion ,  o r  ra '  

a l t i t u d e s .  

Today's launching was t h e  firs' 

and was e s s e n t i a l l y  t h e  same a s  one 

17. (See NASA Release 59-200 of  AI.^ 

i s  a c r i t i c a l  f a c t o r  i n  launching t l  

d a t a  a r e  obtained from o p t i c a l  t rac l  

loca t ions :  

Marine Corps Base, Cherry Poini 

H i l l ,  Bowling Green, Virginia;  Andrt 

Dover A i r  Force Base, Delaware, and 

...".I.......-.. . . . - . . .  . .".._̂ .I_._. ._ . . 

SPACE ADMINISTRATION 

I, 0.  c. 

For  Immediate Release 
NOV 17 1958 

LAUNCHED AT WALLOPS 

e t  Week, t h e  National Aeronautics 

hed a sounding rocket  i n t o  the  

n t o  ob ta in  geophysical i n -  

@; vehic le  l i f t e d  a payload which 

nning a t  an a l t i t u d e  of 50 

of 150 miles  where i t  appeared 

inds.  I n  t h e  evening t w i l i g h t ,  

f the A t l a n t i c  coas t l i ne .  

udy wind v e l o c i t i e s  and d i r e c t i o n s  

e of spreading, a t  high 

of t h r e e  t o  be held t h i s  week, 

conducted from Wallops August 

ust 17, 1959.) Clear weather 

e sodium experiments because 

ing a t  t hese  widespread 

, North Carolina; Camp A. P. 

w s  A i r  Force Base, Maryland; 

Wallops S t a t i o n ,  Vi rg in ia .  

.- .. . . . . ._ , . . . .- . .. _. . ._ ... . __ 
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Depending on v i s i b i l i t y ,  s c i e n t i s t s  

the second launching tomorrow morning 

evening. NASA emphasized t h a t  these, 

Three launchings w i l l  permit 

morning and evening v a r i a t i o n s ,  

The 27-foot launching vehicle ,  

I - 2  

will attempt t o  conduct 

and t h e  t h i r d  tomorrow 

times a r e  sub jec t  t o  change. 

s c i e n t i s t s  to compare b o t h  

with a gross  takeoff  weight 

America, loca ted  i n  Boston, packaged 

ing and w i l l  reduce data .  Maurice Di 

I 

experiment p r o j e c t  ch ie f .  The Geoph: 

Edward R. Manring and John F. Bedingc 

of 1,550 pounds, has  a s  i t s  f i r s t  the  A r m y  Nike and as  

t h e  second s t age  t h e  Cooper Corporation Asp. The 

payload, weighing 75 pounds, f o u r  pounds of  sodium 

p e l l e t s ,  A t imer  i g n i t e d  a t o  vaporize t h e  sodium 

and exhaust i t  i n t o  t h e  i g n i t i o n  p o i n t  t o  t h e  

r o c k e t ' s  peak a l t i t u d e .  

Working under NASA cont rac t ,  Gel 

Today's experiment was one of a 

agencies a s  a p a r t  of  t h e  U. S. cont: 

Rocket Week sponsored by the  in t e rna '  

search (COSPAR) , I n t e r n a t i o n a l  Rockt 

for I n t e r n a t i o n a l  Geophysical Cooper< 

ihysics Corporation o f  

;he payload, conducting t rack-  

) i n  of NASA Headquarters i s  

i ics  team i s  headed by Dr. 

-, launched t h e  

imber  planned by var ious 

.bution t o  I n t e r n a t i o n a l  

.onal Committee on Space Re- 

; Week i s  p a r t  o f  t h e  program 

;ion-1959, which i s  t h e  

... , .. . .  - . . . . __I.__ . , . , , -_ . ~-..-I__.- 



continuation of the International G 

The IGY, IGC-59, and International 

this country by the National Acaden: 
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H2re i.23 t h e  t e x t  of a memorandl 

1 SPACE ADMINISTRATION 

IS, D. C. 

For  Re lease  
2 p.m. Nov. 18, 1959 
(Re leased  s i m u l t a n e o u s l y  
by N A S A  and DOD) 

EMENT 

of u n d e r s t a n d i n g  between t h e  I 
iiepartment; of Defense and t h e  Nat ion 1 Aeronau t i c s  and Space 

P d m i n i s t r a t i o n  on t h e  i n t e r i m  manage e n t  of P r o j e c t  S a t u r n  pending  

J t c  forr,ial t r a n s f e r  to NASA. The ag  eement has been s i g n e d  by 

Richard E. Xorner ,  NASA A s s o c i a t e  .4d i n i s t r a t o r ,  and D r .  Herbert 

F. Yorl;, !>OD d i r e c t o r  of Defense Res a r c h  and Zng inee r ing .  The 

text f'cllows: 

i .  T h i s  agreement  p r o v i d e s  f'o he i n t e r i m  conduct  of the  SATURN 

p r o j e c t  as d e s c r i b e d  u n d e r  LRP3 Ord 14  and 47 and amendments 

thereto, ' T t  i s  e f f e c t i v e  immediat nd u n t i l  such  t ime  as 

r e s p o n s j  b i  l i t y  i s  t r a n s f e r r e d  to NE, i n  acco rdance  with the 21 

October 1959 memorandum approved by e P r e s i d e n t  and i n  acco rdance  

w i t h  applicable l a w .  

2 .  T e c h n i c a l  d i r e c t i o n  of t h e  o j e c t  w i l l  be the  r e s p o n s i b i l i t y  

of  t h e  ' d m i n i s t r a t o r ,  NASA,  a c t i n g  h t he  a d v i c e  and a s s i s t a n c e  of 

a "SATIJW Committee" composed of re s e n t a t i v e s  from t h e  NASA, ARPA, 

flBM:! and fjr Force unde r  t h e  cha i r  h i p  of t h e  NASA,  

3. The FY 60 f u n d i n g  of the e c t  sha l l  be c o n t i n u e d  a t  

c u r r e n t  l e v e l s  u n l e s s  r e v i s e d  by a e n t  between the  Department 

of I7efcnse and NASA. 
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4,  A d m i n i s t r a t i o n  of the p r o j t x t  

D i r e c t o r ,  ARPA,  in accordance  w i t h  

p r e s c r i b e d  i n  p a r a g r a p h  2 ,  

5. The p r o j e c t  s h a l l  c o n t i n u e  

A R P A  t a s k  o r d e r s  w i t h  t h e  Army 

6 ,  The D i r e c t o r ,  Defense Research  

shal l  be performed by t h e  

,;he t e c h n i c a l  d i r e c t i o n  as 

t o  be conducted  t h r o u g h  e x i s t i n g  

B a l l : i . s t i c  Missile Agency. 

and Eng inee r ing ,  w i l l  p r o -  

v i d e  a s t a t e m e n t  of mil i tary i n t e r e s t  

for gu idance  i n  t h e  t e c h n i c a l  d i r ec ' ; i on  

7. It i s  t h e  i n t e n t i o n  of NASA 

of u n d e r s t a n d i n g  w i l l  be supe r seded  

t r a n s f e r  of t h e  SATURN P r o j e c t  t o  

8. Release  of p u b l i c  i n f o r m a t l o n ,  

a r r angemen t s ,  w i l l  be  made by NASA 

p u r s u a n t  t o  p r o c e d u r e s  t o  be develo:?ed 

t o  t h e  A d m i n i s t r a t o r ,  NASA, 

of t h e  p r o j e c t ,  

and DOD t h a t  t h i s  memorandum 

a t  t h e  t ime  of t h e  formal 

N.ASA from DOD, 

and r e l a t e d  p u b l i c  affairs  

lor jointly by NASA and OASD(PA) 

by t h e  A d m i n i s t r a t o r ,  NASA, 
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312.  GLENNAY: M r .  P r e s i c  
members of t h e  N a t i m a l  Press Clu t  

I a m  n o t  a t  a l l  c e r t a i n  
s p e e c h .  These a re  days of d i s c u s s  
They are d a y s  of d i s c u s s i o n s  i n  IC 
which w e  a s  a n a t i o n  now ho ld  w i t 1  
and t h e  p o s i t i o n  which w e  as  a na,t 
some p a i n t  in She f u t u r e  w i t h  resr 

I t  is o n l y  a c o u p l e  of  v 
member of YOUS p r o f e s s i s n ,  a gent1 
on t h e  a c t i v i t i e s  cf our  Agency, E 
be be t te r  a d v i s e d  if II. s p e n t  m 0 r e  
less  time talking abou t  i t ,  

The s u g g e s t i o n ,  which i s  
v a r i e t y  o f  s u b j e c t s ,  c a u s e s  me t o  
Bonney t e l l s  m e  t h e  B r i t i s h  Prime 
Harold  Maernillan, once a sked  of  hi 
"What t h e  h e l l  am H d o i n g  h e r e ,  ax 

I hope t h a t  some 45 mini 
same happy answer he p rov ided  t o  1 
"I d o n ' t  know, but I r e a l l y  enjoyt 

SPACE ADMINISTRATION 

I. 0. C. 

L PRESS CLUB 

t LEMN AN 
lr, 

.ce A d m i n i s t r a t i o n  

N a t i o n a l  Press  Club  
Washington, D. L .  

n 

19 November 1959 

! n t ,  d i s t i n g u i s h e d  g u e s t s ,  

; h a t  you h a v e n ' t  g i v e n  my 
.ons w i t h  t h e  Budget Bureau .  
:s of p l a c e s  of t h e  p o s i t i o n  
r e s p e c t  t o  t h e  H u s s i a n s ,  
.on ought  t o  be h o l d i n g  a t  
,ct  t o  the Russ ians .  

? e k s  ago  t h a t  a d i s t i n g u i s h e d  
?man who keeps  a weather  e y e  
igges ted  t h a t  pe rhaps  I would 
; i m e  working a t  my job and 

many I g e t  t h e s e  days  on a 
w e c a l l  t h e  q u e s t i o n  t h a t  i ' lalt 
l i n i s t e r ,  t h e  Honorable  
nself  from t h i s  v e r y  rostrum: 
rrwa y? I' 

;es from now I may have t h e  
iat q u e s t i o n  when he s a i d ,  
1 it - ' '  
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A c t u a l l y ,  i n  a l l  s e r i o u  ess, there are two b a s i c  
r e a s o n s  why I am h e r e  t h i s  noon. irst, I w a s  i n v i t e d  t o  make 
good on a promise t h a t  I had g i v e  n e a r l y  a year ago  when NASA 
w a s  o n l y  a c o u p l e  of months o l d .  s a id  t h e n  t h a t  I would be 
g l a d  and proud f o r  a chance  t o  me w i t h  you, b u t  n o t  u n t i l  we 
had g o t t e n  underway and knew a li l e  b i t  abou t  t h e  problems 
that  were f a c i n g  u s ,  

Second, because  even a t  he cost of g e t t i n g  away from 
my c h o r e s  a v e r y  l i t t l e  b i t ,  I t h  i t  is r e a l l y  i m p o r t a n t  t o  
t e l l  t h e  peop le  of the  Un i t ed  S t a  , t h rough  you, some of  t h e  
facts  of l i f e  abou t  o u r  n a t i o n a l  ce program, as I see i t  
t o d a y ,  and as I go on i n  t h i s  d i s  s i o n  I t h i n k  you w i l l  see 
what I mean. 

I i n t e n d  t h e n  t o  t a l  bout  where w e  
s t a n d  today, and I w i l l  r ev i ew b r  l y  what w e  in NASA are 
d o i n g ,  and t h e n  of c o u r s e  I w i l l  t o  answer t h e  q u e s t  i o n s  
which you pu t  t o  m e ,  I have,  f l a  ng m e  on e i t h e r  s i d e ,  
peop le  who may be more a b l e  t o  a n  r some of them t h a n  I ,  
and I a m  t o l d  t h a t  i t  is p rope r  t hrow them. They may n o t  
answer them ,, 

By way of a s t a r t e r ,  I I d  l i k e  t o  r e t u r n  t o  M r .  
Macmi l lan ' s  q u e s t i o n ,  b u t  i n  a m o  p e r s o n a l  c o n t e x t  pe rhaps .  
I n  order t o  come t o  Washington l a  f a l l  I had t o  take l e a v e  
from my d u t i e s  a t  Case I n s t i t u t e  Technology,  where I had 
had the  great s a t i s f a c t i o n  of par i p a t i n g  i n  t h e  r e v o l u t i o n  
t h a t  t oday  is sweeping o u r  s y s t e  c o l l e g i a t e  e d u c a t i o n .  
Why d i d  I exchange t h e  p l e a s a n t 1  warding l i f e  on t h a t  
C l e v e l a n d  campus f o r  my p r e s e n t  gnment i n  NASA? The 
answer is q u i t e  s i m p l e ,  I had j ade  one of those f i f t e e n -  
day Russ i an  t o u r s  w i t h  a group o v e r s i t y  p r e s i d e n t s ,  e i g h t  
of  u s  i n  a l l ,  and t h u s  I had bec n o v e r n i g h t  e x p e r t  on 
t h e  S o v i e t  s y s t e m  of h i g h e r  educ 

S c a n t y  as w a s  t h e  d e t  nowledge which w e  o b t a i n e d ,  
one fact d i d  s t a n d  o u t :  The Ru are t o t a l l y  engaged i n  a 
d r i v e  t o  employ t h e  e d u c a t i o n a l  s t o  win world l e a d e r s h i p  
i n  t e c h n o l o g y ,  and t h u s  t o  win e a d e r s h i p  i n  a l l  other  
matters. T h e i r s  is t h e  f e r v o r  r u s a d e s .  As John 
T u r k e v i t c h ,  a g r e a t  chemis t  and teacher a t  P r i n c e t o n  
h a s  s a i d ,  "The Russ i an  today  ha r f a i t h  i n  t h e  S o v i e t  
d e s t i n y  th rough  s c i e n c e  t h a n  t 

We were h a r d l y  back en  I w a s  a sked  
if I would come t o  Washington. a case of "put 
up or s h u t  up."  

, . . .. _... . ._ . .- ... .. ~-. 
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R e s p e c t i n g  my d e c i s i o n ,  I would like t o  make two 
other  v e r y  p e r s o n a l ,  and I t h i n k  e r t i n e n t ,  o b s e r v a t i o n s :  
F i r s t ,  i n  a c c e p t i n g  t h e  c h a l l e n g e  I d i d  so  w i t h  a f i r m  de te rmina -  
t i o n  t o  do m y  u tmos t  t o  accompl i s  a j o b  t h a t  seemed v e r y  much 
t o  need d o i n g ;  s econd ,  I neve r  e n  i s i o n e d  my ass ignment  as  one 
where I would a lways  be d r i v i n g  t e second place e n t r y  i n  t h i s  
race t h a t  B i l l  t a l k s  a b o u t ,  I d i  n ' t  see t h i n g s  t h a t  way las t  
yea r  and I d o n ' t  see t h i n g s  tha t  a y  today ,  B u t ,  as you may 
have obse rved ,  s i n c e  t h e n  I have e e n  ea t ing  a l o t  of Russ i an  
d u s t  and I a m  a f ra id  I w i l l  have o eat  some more i n  t h e  d a y s  
t h a t  are immedia te ly  ahead ,  

A v e r y  great deal has b e n  s a i d  abou t  why w e  i n  t h e  
Un i t ed  S t a t e s  are  where w e  are t o  a y  i n  t h i s  s p a c e  e x p l o r a t i o n  
b u s i n e s s ,  v i s - a - v i s  t h e  Soviets . ,  You have heard many t i m e s  
t h e  same e x p l a n a t i o n s ,  They are till  v a l i d .  The S o v i e t  
m i s s i l e  and space s c i e n t i s t s  and n g i n e e r s  s ta r ted  s e r i o u s  
work s e v e r a l  d a y s  b e f o r e  w e  even e c i d e d  t o  g e t  s e r i o u s l y  
i n t e r e s t e d ,  

T h e i r  need for v e r y  l a r  e rockets t o  c a r r y  t h e  t h e n  
v e r y  l a r g e  and v e r y  heavy a tomic  ombs de te rmined ,  w e  t h i n k ,  
t h e  s ize  of t h e  r o c k e t s  t h e y  stil  employ, both i n  t h e i r  
mi s s i l e  and s p a c e  programs,  Whe w e  were b u i l d i n g  t h o s e  same 
heavy bombs o u r s e l v e s ,  o u r  heavy ehicle w a s  t h e  long-range  
j e t  bomber. I t  w a s  o n l y  a f t e r  o v e r y  s u b s t a n t i a l  s u c c e s s  
i n  t h e  d e s i g n  of n u c l e a r  weapons both f i s s i o n  and f u s i o n ,  
had made p o s s i b l e  h igh  y i e l d  and e l a t i v e l y  s m a l l  and l i g h t  
weight packages ,  t h a t  w e  embarbe om a r o c k e t  missi le  program 
w i t h  u r g e n c y ,  

A t  t h a t  j u n c t u r e  of c o  se w e  needed less t h r u s t  t o  
p r o p e l  t he  l i g h t e r  warhead, and u s  t h e  p r e s e n t  J u p i t e r  and 
At las  rockets were d e s i g n e d  t o  h e from 150,000 t o  365,000 
pounds of t h r u s t ,  compared w i t h  e S o v i e t  b o o s t e r  estimated 
a t  some six hundred t o  seven  hun ed  thousand pounds of t h r u s t .  

But t h a t  is n o t  t h e  who:'.e 
t h a t  20 /20  h i n d s i g h t  p r o v i d e s ,  w e  
R u s s i a n s ,  a good many years ago ,  
e scaped  most of u s :  t h e  probabi l : . ty  
s p a c e  e x p l o r a t i o n  t h e r e  l a y  a 
t h e y  c o u l d  prove  t o  themse lves  and 
t h a t  t h e y  e x c e l l e d  i n  a s p e c i f i c a : . l y ,  
of s c i e n t i f i c  and t e c h n o l o g i c a l  

They had,  of c o u r s e ,  t h e  

I 

s t o r y .  With a l l  t h e  w i s d o m  
c a n  see t o d a y  t h a t  t h e  

::ecognized something t h a t  

cus-;om-made o p p o r t u n i t y  whereby 
t h a t  i n  t h e  p o t e n t i a l s  of 

t o  t h e  rest of t h e  wor ld  
a d m i t t e d l y  d i f f i c u l t  area 

e : ? f o r t .  

s p e c i a l  advantage  of b e i n g  

c o u l d  w r i t e  off t h e  c o s t s  i n  money 

- _  .. - . -  . 

and manpower, l i v e s ,  and 
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s e a r c h  for some o t h e r  way t o  prove 
t h a t  t h e i r s  is t h e  s u p e r i o r  soc ie ty ,  
t h e y  s e t  t he i r  minds t O  do. 

They have succeeded  
They have e x p l o i t e d  t o  t h e  f u l l e s t  
p o l i t i c a l  and t h e  propaganda 
w e l l - a d v e r t i s e d ,  somewhat a f t e r  t h e  
t h e i r  S p u t n i k s  and  t h e i r  Lun iks ,  

In t h e  Un i t ed  S t a t e s  o u r  
f r e q u e n t ,  b u t  of  v e r y  s h o r t  d u r a t i m .  
S p u t n i k  and Lunik f i r i n g s  w e  have 
p r o g r e s s  of t h e  World S e r i e s ,  w i t h  
foo tba l l  l e a g u e ,  or t h e  s h a b b y  
show i n v e s t i g a t i o n s .  

Each t i m e  t h e  R u s s i a n s  
e x p l o r e r ,  w e  have reacted w i t h  a t 

Here i n  A m e r i c a  w e  have e t o  t h e  i d e a  t h a t  more 
money c a n ,  a l l  by i t s e l f ,  s o l v e  a o f  ou r  problems,  domestic 
and i n t e r n a t i o n a l .  C e r t a i n l y  w e  e go ing  t o  have t o  spend 
more money, and v e r y  large sums o oney,  i f  w e  are g o i n g  t o  
reach o u r  goals i n  t h i s  s p a c e  bus s s .  I s h a l l  have a l i t t l e  
more t o  s a y  abou t  t h a t  l a te r .  F i  I s h o u l d  l i k e  t o  t a l k  
a b o u t  some of t h e  o t h e r  t h i n g s  w e  ed t o  do as a n a t i o n .  

We p l a i n l y  must awake t he f ac t  t h a t  t h e  R u s s i a n s  
would v e r y  much p r e f e r  t o  g a i n  m a  r y  of t h e  wor ld  w i t h o u t  
hav ing  t o  f i r e  a s i n g l e  ICBM; t h a  hey hope t o  become so 
s u p e r i o r  i n  t h e i r  s c i e n t i f i c ,  tec l o g i c a l  and economic 
capab i l i t i e s  t h a t  t h e y  w i l l .  win w d dominat ion  th rough  
i n d u s t r i a l  powers ra ther  t h a n  t h r  h s h o o t i n g  wars. 

Not o n l y  must we recogn t h i s ,  b u t  we must  recognize 
a lso t h e  many s i g n s  t h a t  now show e y  are d o i n g  t h e  v e r y  t h i n g s  
n e c e s s a r y  t o  e n t e r  upon t h i s  econ  c dominat ion .  I n  many ways 
w e  i n  America have v e r y  much of w h t o  be proud. I d o n ' t  
need t o  q u o t e  t h e  s t a t i s t i c s  abou u r  enormous p r o d u c t i v e  
c a p a c i t y ,  a b o u t  t h e  number 0f  Nob p r i z e s  i n  s c i e n c e  and medi- 
c i n e  awarded t o  Americans i n  t h e  t f i f t e e n  y e a r s  as  compared 
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t o  themse lves  and t o  o t h e r s  
t h a t  t h e y  could do a n y t h i n g  

s p e c $ a c u l a r l y  i n  t h i s  u n d e r t a k i n g .  
t h e  p s y c h o l o g i c a l ,  t h e  

p o s s i . a i l i t i e s  a c c r u i n g  f r o m  t h e  
f ac t ,  accomplishments  of  

r e a c t i o n s  have been v i o l e n t ,  
I n  between t h e  Russ i an  

3een p reoccup ied  w i t h  t h e  
t h e  s t a n d i n g s  i n  t h e  pro 

d i s c l o s u r e s  of t h e  TV q u i z  

have launched  a new s p a c e  
emendous clamor t o  do s o m e -  

w e  had made o u r  o u t c r y ,  w e  t u r n e d  
i n t e r e s t  t o  each one of u s  a s  

'io p e r s o n a l  mat ters  of greater 
i n d i v i d u a l s .  The s o l u t i o n  m o s t  
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t o  t h e  number awarded t o  c i t izens  
t h e  advances  b e i n g  made in t h i s  c 
c u l t u r e ,  i n  med ic ine ,  and i n  many 
f i t s  u l t i m a t e l y  must go t o  a l l  of 

Of c o u r s e ,  w e  c a n  po in t  
been accompanied by a n  ever-widen 
f o r t s  and t h e  gadgets of modern 1 
b u t  having  s a i d  t h a t  I have t o  co 
is de te rmined  not  o n l y  to catch u 
b u t  t o  s u r p a s s  u s ,  a l l  across t h e  
i n d i v i d u a l s ,  are g a i n i n g ,  however 
t h i n g s  of  l i f e  -- consumer goods,  

For t h e  past f i f t e e n  mo 
been problems a f f e c t i n g  NASA and 
b u t  it h a s  been i m p o s s i b l e  for  m e  
terest  i n  e d u c a t i o n ,  t o  be unawar 
are f l y i n g  i n  t h e  academic world,  

Today S o v i e t  R u s s i a  is 
s c i e n t i s t s  and three e n g i n e e r s  t o  
f i e l d s .  The e n r o l l m e n t  las t  y e a r  
o u r  e n g i n e e r i n g  s c h o o l s  w a s  down 
yea r  b e f o r e .  Across t h e  ocean  t h  
e n g i n e e r s  i n  1958, 106 ,000  i n  195  
t o  c l imb .  

In R u s s i a ,  pe rhaps  beca 
a v a i l a b l e  t o  t h e  p o s s e s s o r s  of h i  
t h e  c o m p e t i t i o n  is v e r y  g r e a t  amo 
t o  u n d e r t a k e  t h e  g r i n d i n g ,  a rduou 
day e n g i n e e r i n g  t r a i n i n g  r e q u i r e s  

YSU rea l ize ,  1 a m  s u r e ,  
t o d a y  is a l o t  toughe r  t o  come by 
ago. The e n g i n e e r  must be knowle 
t i f i c  d i s c i p l i n e s ,  in q u i t e  c o n s i  
who l ly  unknown b e f o r e  t h e  war i n  
As a matter of  f ac t ,  my own i n s t  
several others of t h e  l e a d i n g  eng 
are d e e p l y  invo lved  t o d a y  i n  e f f o  
approaches  t o  t h e  t r a i n i n g  of sc i  
r i g o r o u s  t r a i n i n g ,  which must i n c  
y e a r s  of g r a d u a t e  work for  i n c r e a  
t h e  s t u d e n t s ,  

5 

of the S o v i e t  Union, or  about 
u n t r y  i n  research and agr i -  
o t h e r  areas where t h e  bene- 
mankind - 
o u t  t h a t  t h e s e  advances  have 
mg d i s t r i b u t i o n  of  t h e  com- 
v i n g  i n  these Uni t ed  States 
e back t o  t h e  fact  t h a t  R u s s i a  

t o  u s  i n  t h e  Un i t ed  S ta tes  
board .  And t h e y ,  t o o ,  as 
s l o w l y ,  some of t h e  better 
as w e  c a l l  them. 

t h s  my chief c o n c e r n s  have 
he n a t i o n a l  s p a c e  program, 

because  of my c o n t i n u e d  i n -  
of t h e  danger  s i g n a l s  t h a t  

r a i n i n g  approx ima te ly  two 
e v e r y  one of o u r s  i n  these 
i n  t h e  freshman c lasses  of  
bout  e i g h t  thousand f r o m  t h e  

R u s s i a n s  g r a d u a t e d  94 ,000  
ID There  t h e  c u r v e  c o n t i n u e s  

se of the  s p e c i a l  rewards 
h t e c h n i c a l  competence 
Q t h e i r  you th  for t h e  chance  

s c h o o l i n g  t h a t  a h 1  modern- 

t h a t  a degree i n  e n g i n e e r i n g  
t h a n  it w a s  some twenty  years 
g e a b l e  abou t  numerous s c i e n -  
erable dep th ,  t h a t  were almost 
ny of  t h e  e n g i n e e r i n g  c u r i c u l a ,  
t u t i o n ,  Case I n s t i t u t e ,  and 
n e e r i n g  c o l l e g e s  of t h e  n a t i o n ,  
ts t o  deve lop  new and b e t t e r  
n t i s t s  and e n g i n e e r s ,  a more 
ude i n  many i n s t a n c e s  s e v e r a l  
i n g l y  large p e r c e n t a g e s  of 
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Much of  t h i s  developme e f f o r t  is b e i n g  s u p p o r t e d  
g e n e r o u s l y  by  t h e  Ford F o u n d a t i  which announced o n l y  a c o u p l e  
of weeks ago i n i t i a l  g r a n t s  of e t h a n  $22 m i l l i o n  d o l l a r s  
t o  t e n  c o l l e g e s  and u n i v e r s i t i e  c t i v e l y  i n v o l v e d  i n  these 
a t t e m p t s  t o  improve t h e  q u a l i t y  e n g i n e e r i n g  e d u c a t i o n .  

16 c i t e  t h e s e  a c t i v i t i  a s  an i n d i c a t i o n  t h a t  o u r  
colleges are aware of t h e  g r a v i  of t h e  s i t u a t i o n  and are 
do ing  someth ing  abou t  improving e q u a l i t y  of i n s t r u c t i o n  i n  
s c i e n c e  and e n g i n e e r i n g .  T h i s  i v i t y  w i l l  be less t h a n  
f u l l y  e f f e c t i v e  u n l e s s  s imilar  ermined a t t e n t i o n  is g i v e n  t o  
e d u c a t i o n a l  programs of  t h e  e l e  t a r y  and secondary  s c h o o l s  
across t h e  n a t i o n .  

We have them i n  co l le  for o n l y  f o u r  years a s  a 
normal t h i n g ,  and you c a n  n o t  c ect  t h e  l a c k  of r e a l l y  
r i g o r o u s  t r a i n i n g  i n  t h e  second s c h o o l s  i n  any p e r i o d  
s u c h  a s  t h a t .  I n i t i a l  e f f o r t s  oughout t h e  n a t i o n  are 
encourag ing  i n  t h i s  r e g a r d ,  t h e  provement of t h e  secondary  
school e d u c a t i o n a l  p a t t e r n s ,  bu here c o n t i n u e s  t o  be d i s -  
t u r b i n g  ev idence  t h a t  w e  are un l i n g ,  as a p e o p l e ,  t o  make 
t h e  n e c e s s a r y  inves tmen t  t o  s u p  t t h e  system.,  

The f o l l o w i n g  from t h  i r  Force  Magazine may be a n  
accoun t  of  a s i t u a t i o n  t h a t  is eme, p e r h a p s ,  bu t  I fear it  
is r e a l l y  s y m t o m a t i c ,  and I quo rom t h i s  a r t ic le :  

"It may be f o r t u n a t e  Arcadia, a s u b u r b  of Los 
Angeles ,  w a s  n o t  on M r .  K h  c h e v ' s  i t i n e r a r y  when he 
v i s i t e d  t he  West Coast,  I cadia a t t e n d a n t s  are b e i n g  
used  f o r  classrooms becaus  e h i g h  s c h o o l  c a n  h o l d  o n l y  
2200 of its 2700 s t u d e n t s .  e S u p e r i n t e n d e n t  of Schoo l s  
s a y s  t h i s  s i t u a t i o n  was f o  on him because  t h e  v o t e r s  
of Arcad ia  have r e j e c t e d  t roposed  bond i s s u e s .  

w i t h  t h e  e x i s t e n c e ,  a l so  i cadia, of t h e  S a n t a  A n i t a  
Race Track. There  is no e nce of d i f f i c u l t y  i n  f i n -  
a n c i n g  t h e  track, and a t  1 s o m e  of t h e  people a t  t h e  
P a r i m u t u a l  windows, i t  see e a s o n a b l e ,  v o t e d  a g a i n s t  
these school bond b u i l d i n g  

"We are s u r e , "  t h e  a r  n t i n u e s ,  "our provocative 
Russ i an  f r i e n d  would have l l u s t r a t e  what he 
meant when he sa id ,  'We w i  you. '  H e  d i d n ' t  mean i n  
t h e  wreckage of a n  atom-cl race t r a c k ;  he meant i n  
t h e  wreckage of o u r  e d u c a t  

" M r  Khrushchev c o u l d  ed  t h i s  s i t u a t i o n  

N o w  I a m  n o t  ready t o  r e d u c a t i o n a l  
s y s t e m  h a s  been wrecked. The f r a n t  so ext reme 
a s t a t e m e n t  as y e t .  But t h e  w a  i n l y  e v i d e n t ;  t h e  
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f a c t s  are s u c h  as t o  r e q u i r e  u s  t t a k e  a t  once  t h e  n e c e s s a r y  
a c t i o n s  t h a t  w i l l  pe rmi t  o u r  youn ters t o  o b t a i n  t h e  k i n d  of  
e d u c a t i o n  and t h e  k i n d  of  work and i n t e r e s t  t ha t  w i l l  
e n a b l e  them t o  cope  w i t h  t he  g r i m  oblems and t h e  b r i g h t  
c h a l l e n g e s  of t h e  f o u r  d e c a d e s  re  n i n g  i n  t h e  T w e n t i e t h  
Cen tu ry .  

A t  t h e  same t i m e ,  by ex l e  and by p r e c e p t ,  w e  must 
encourage  o u r  y o u n g s t e r s  t o  be w i  ng t o  make t h e  l a r g e  i n -  
ves tment  of hard work tha t  e a r n i n  u c h  a n  e d u c a t i o n  does 
r e q u i r e  e 

I n  t h i s ,  a s  i n  j u s t  abo e v e r y  o t h e r  a s p e c t  of o u r  
n a t i o n a l  l i f e ,  w e  have g o t  t o  q u i  l e t t i n g  George do i t , "  o r  
Uncle  do i t .  

Most of  you, I a m  s u r e ,  ve read A l l e n  D r u r y ' s  
"Advice and Consent  " Sometimes ondered  if he w a s  w r i t i n g  
a b o u t  t h e  f u t u r e  or a b o u t  t h e  p r e  t .  For  i n s t a n c e ,  when 
one of  h i s  c h a r a c t e r s  pondered t nhappy f a c t s  of l i f e  and he 
said he had s e e n  A m e r i c a  r i s e ,  s sor t  of go lden  l egend  t o  
o u r  own p e o p l e ,  some s o r t  of imp ble  f a n t a s y  t o  o t h e r s ,  and 
t h e n  i n  a sudden b u r s t  o f  S o v i e t  e n c e  i n  t h e  l a t e r  '50s t h e  
go lden  l e g e n d  crumbled .  Overn ig  he f a l l  began ,  t h e  heart 
went o u t  of i t ,  A t o o  complacen d u n c a r i n g  peop le  awoke t o  
f i n d  t h e m s e l v e s  naked w i t h  t h e  w of t h e  world howling around 
t h e i r  ears ,  The i m p o s s i b l e  m e r r  -round slowed down. N o w  t h e  
r e a c t i o n  w a s  on i n  a t i m e  of wor nd c o n f u s i o n  and  u n c e r t a i n t y .  
Men walked t h e  t i g h t r o p e  between t t l e  c o n f i d e n c e  and sudden 
f e a r ,  He  c o u l d  n o t  s a y  e x a c t l y  e t h e  blame was t o  be p l a c e d  
e x c e p t  he knew t h a t  i t  l i e s  on a f u s .  I t  attached t o  t h e  
f a t u o u s ,  empty-headed l i b e r a l s ,  he e m b i t t e r e d  c o n s e r v a t i v e s ,  
on t h e  m i l i t a r y ,  on t h e  s c i e n t i s  nd on t h e  p r e s s  and on 
p o l i t i c i a n s ;  n o t  least  upon t h e  n a r y  c i t i z e n  and h i s  w i f e  
who somehow d i d n ' t  g i v e  q u i t e  e n  of a damn abou t  t h e i r  
c o u n t r y  i n  s p i t e  of a l l  t h e i r  se o n g r a t u l a t o r y  a i r s  a b o u t  how 
p a t r i o t i c  t h e y  were, 

Gentlemen, w e  know, I k ,  w e  c a n  t a k e  comfor t  and 
hope f r o m  t h e  knowledge t h a t  a many of o u r  c i t i z e n s  some- 
how d i d  g i v e  q u i t e  enough of a about t h e i r  c o u n t r y ,  b u t  a t  
least  so fa r  as s p a c e  matters a nce rned ,  t h e r e  is need for  
g r e a t e r  s i n g l e n e s s  of p u r p o s e ,  ore s u s t a i n e d  d e t e r m i n a t i o n ,  
f o r  more l i g h t  and less h e a t .  

Wi th in  r e c e n t  weeks I r e c e i v e d  a l l  s o r t s  of con- 
f l i c t i n g  r e p o r t s  a b o u t  what t h e  l e  of A m e r i c a  want and are 
w i l l i n g  t o  do  p e r s o n a l l y  a b o u t  s p a c e  e x p l o r a t i o n ,  One 

I 



my y e a r  i n  Washington, from a c 
t h i s  t o  s u p p o r t  t h e  s p a c e  e f f o r t . '  

- 

ho s a i d ,  "P lease  a p p l y  
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And y e t  a n o t h e r  report  t s m e  abou t  t h e  s a d  
e x p e r i e n c e  of t h e  F r a n k l i n  I n s t i t u  

L a s t  y e a r  t h e y  b rough t  i 

i n  P h i l a d e l p h i a .  

op experts  from a l l  over 
t h e  c o u n t r y  t o  g i v e  a series of s l e c t u r e s ,  and  Over 300 
p e r s o n s  paid t h e  n e c e s s a r y  fees t a r n  more a b o u t  space. The 
r e s p o n s e  i n  f a c t  w a s  so e n t h u s i a s  t h a t  a second series w a s  
s c h e d u l e d  for t h i s  f a l l  and wince A t  t h e  f i r s t  two l e c t u r e s  
t h e  a t t e n d a n c e  ave raged  o n l y  30 n s ,  and  t h e  series w a s  
c a n c e l l e d .  

Why t h e  c o n f u s i o n  i n  t i t u a t i o n ?  Why t h e  blow 
hot  and  t h e  blow cold? Perhaps en t lemen i n  t h i s  room 
c a n  g i v e  me t h e  answer.  

L e t  me t u r n  t o  a brie e a c t i v i t i e s  w e  
have unde r t aken  s i n c e  October 1 r ago, when NASA became 
a f u n c t i o n i n g  agency r e s p o n s i b l e  t h e  n a t i o n a l  c i v i l i a n  
space e f f o r t  

We had f i r s t  t o  o r g a n i  We had t o  p u l l  t o g e t h e r  
t h e  s c i e n t i s t s  and t h e  e n g i n e e r s  t h e  s u p p o r t i n g  p e r s o n n e l  
needed t o  do  t h e  t a s k s  ahead.  F a t e l y  fo r  t h e  most p a r t  
i t  was p o s s i b l e  t o  do t h i s  r a the  c k l y ,  i n  t h e  form of t h e  
s t a f f ,  t h e  research c e n t e r s  and o i n g  programs of t h e  
N a t i o n a l  Advisory Committee fo r  a u t i c s ,  t h e  Vanguard 
team, t h e  Jet P r o p u l s i o n  Laborat f C a l  Tech, and  a f e w  
others. And t o  round o u t  o u r  re ments ,  you remember, w e  
wanted a l s o  t h e  proven  capab i l i t  f Von B r a u n ' s  g roup  a t  
H u n t s v i l l e ,  

Last  month t h e  Preside nounced h i s  i n t e n t i o n  t o  
t r a n s f e r  t h e  H u n t s v i l l e  space a n  s i l e  spec ia l i s t s  from t h e  
A r m y  t o  NASA. 

By l a w  t h i s  measure mu t o  the  Congress  f o r  con- 
s i d e r a t i o n  there. But a l r e a d y  t i n e s s  is w e l l  underway 
of working o u t  t h e  numerous deta  s u c h  a t r a n s f e r  of 
thousands  of people a n d  of g r e a t  

We a r e  d e l i g h t e d  by t h  n t  and  w e  b e l i e v e  
t h a t  t h e  H u n t s v i l l e  sc ien t i s t s  u 
pleased a t  t h e  outcome. 

Braun a re  v e r y  

A s  t o  p l a n s  and  progra irst t o  complete 
t h e  space projects  t h a t  were t r a  ASA from ARPA 
and  t h e  m i l i t a r y  s e r v i c e s .  Thes Oneer space probes, 
t h e  E x p l o r e r  s a t e l l i t e s ,  and  t h e  nguards .  The 
e x p e r i m e n t s  w e  w i l l  f l y  i n  t h e  n months w i l l  have 

_. - __ _ _ -  - _  
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t o  be f lown by t h e  v e h i c l e s  a v a i l a  
some s l i g h t  improvement, b u t  s t i l l  
w e  want t o  do. 

10 

3le t o  u s ,  modif ied t o  s e c u r e  
under-powered f o r  t h e  work 

As you know w e  have l a i  n a v e h i c l e  program which 
w i l l  g i v e  u s  i n c r e a s i n g  l e v e l s  of r u s t  i n  t h e  Vega and  
Cen tau r  v e h i c l e s .  These s y s t e m s ,  s ed  on  t h e  u s e  of t h e  At l a s  
a s  t h e  f irst  s t a g e  booster ,  w i l l  t h e  f i r s t  space v e h i c l e s  
des igned  t o  make optimum u s e  of t t o t a l  t h r u s t  of t h e  A t l a s .  
Both s h o u l d  be a v a i l a b l e  e a r l y  i n  61, a l t h o u g h  I must c a u t i o n  
t h a t  r e l i a b i l i t y  is bound t o  be r t i v e l y  l o w  i n  t h e  f irst  f e w  
f l i g h t s .  

The first r e a l  break-th gh i n  p r o p u l s i o n  t h r u s t  
l e v e l  i n  t h e  base booster s tage  come o n l y  w i t h  t h e  i n t r o -  
d u c t i o n  of t h e  S a t u r n  v e h i c l e .  gement and  fund ing  
r e s p o n s i b i l i t i e s  for  t h i s  projec 11 be t r a n s f e r r e d  t o  NASA.  

As a matter of f a c t ,  t anagement r e s p o n s i b i l i t y  
now is i n  NASA,  a l t h o u g h  t h e  f u  f o r  t h e  b a l a n c e  of t h i s  

fiscal y e a r  w i l l  c o n t i n u e  w i t  . I t  seems clear  t h a t  
t h e  r a t e  of spend ing  o n  S a t u r n  e i n c r e a s e d  s u b s t a n t i a l l y  
f o r  1961 and f o r  t h e  f o l l o w i n g  

The H u n t s v i l l e  g roup  
management r e s p o n s i b i l i t y  f o r  t 
s ingle-chamber  e n g i n e  developme 
Thus w e  w i l l  have i n  t h i s  one  g 
t h e  v e r y  la rge  booster program 

But u n t i l  these new v 
t h e  v e r y  best w e  c a n  and  t h e  mo 
T h i s  w e  a re  do ing .  W e  have i n  
t h r u s t  t o  p u t  a man i n t o  a l o w  
t h e  goa l  of t h e  pro jec t  Mercury 
p r i o r i t y .  I w i s h  I c o u l d  g u a r a  
R u s s i a n s  to t h i s  accomplishment c a n ' t ,  o f  c o u r s e ,  e x c e p t  
t o  s a y  t h a t  i f  hard work is g o i n g  do t h i s  job,  w e  w i l l  
s u c c e e d .  

Without m i n i m i z i n g  t h  
had bigger rocket e n g i n e  sys t em 
making v e r y  good u s e  of what w e  
a t e l y  a round t h e  e a r t h ,  I n  t h e  
launched  t h i r t e e n  s c i e n t i f i c  ea 
space probes e 

Through t h e  miracles 
used  o u r  sma l l  payload p o s s i b i l  



de03 
11 

a n d  v a l u a b l e  amounts of new i n f o r  i o n .  The f a c t  r e m a i n s ,  w e  
need and  must  acqui re  t h e  c a p a b i l  
i n t o  space,  The best l i t t l e  man neve r  q u i t e  a s  good as t h e  
b e s t  b i g  man, 

of s e n d i n g  h e a v i e r  pay loads  

In t h e  y e a r s  ahead  as o new space v e h i c l e s  a r e  p r e s s e d  
i n t o  u s e ,  w e  p l a n  a comprehensive ries of l u n a r  m i s s i o n s  and  
i n t e r p l a n e t a r y  and  p l a n e t a r y  expe  e n t s .  As soon t h e r e a f t e r  a s  
w e  can w e  w i l l  u n d e r t a k e  manned-e o r a t i o n  of space, t h e  moon, 
t h e  p l a n e t s  of  o u r  s o l a r  sys t em.  d o n ' t  s u g g e s t  any  d a t e s ,  I 
s imply  repeat ,  a s  soon t h e r e a f t e r  

And now a word a b o u t  f i  n a t i o n a l  space 
program. In f i s c a l  1959 w e  had a 335 m i l l i o n .  For 
f i s c a l  11968 w e  asked for $530 m i l  w a s  r e a l l y  made up 
of $45 m i l l i o n  a s  a supp lemen ta l  , and $485 m i l l i o n  
i n  t h e  1960 r e g u l a r  b u d g e t ,  a t o t  m i l l i o n ,  s a y i n g  t h a t  
t h i s  was a l e a n  b u d g e t ,  t h e  min i  - minimum amount -- 
n e c e s s a r y  t o  do what w e  needed t o n g r e s s  c u t  u s  
$30 million, and t h i s  has h u r t .  

Progress has been s l o w  i n e v i t a b l e  i t  would 
be. 

I am n o t  a t  l i b e r t y  t o  e r e q u e s t  fo r  f i s c a l  
1961 w i l l  be, T h i s  f i g u r e ,  a s  a segment of t h e  
P r e s i d e n t ' s  budget  must remain  u n t i l  blr .  Eisenhower 
s e n d s  h i s  recommendation t o  t h e  J a n u a r y .  But t h i s  
much ]I can s a y :  W e  w i l l  be a s k i  a n t i a l l y  more money, 
n o t  c o u n t i n g  t h e  n e c e s s a r y  f i n a n  H u n t s v i l l e  team and  
t h e  S a t u r n  p r o j e c t ,  

To summarize,  i n  less n months w e  have 
b rough t  t o g e t h e r  t h e  bas i c  eleme I t h i n k  t o  be a 
s t r o n g  o r g a n i z a t i o n .  With t h e  r ers i n h e r i t e d  from 
NACA w e  have a b r o a d l y  based in- c h  and  development 
operat ion a c t i v e  i n  both t h e  aer space f i e l d s .  

On t h e  space f l i g h t  si r a t i o n  w e  c a n  now 
l o o k  forward  t o  similar s t r e n g t h  t t r e s s e d  by t h e  
i m p o r t a n t  t a l e n t s  of i n d u s t r y  un a c t i n g  program. 
You may remember t h a t  almost 70 ur budget  is t o  be 
made through t h i s  c o n t r a c t i n g  ro l l y  w i t h  i n d u s t r y .  

As t o  t h e  d i v i s i o n  of  s p a c e  f l i g h t  a r ea ,  
w e  e x p e c t  t o  center a t  H u n t s w i l l  o u r  work i n  t h e  
d e s i g n  and  development of space m s .  A t  JPL o n  t h e  
West Coast -- t h e  Jet P r o p u l s i o n  - w e  w i l l  concen- 
t r a t e  on  l u n a r  and  i n t e r p l a n e t a r  h i l e  a t  Goddard 

- -  - -  _ _ _  - -  - .-- ____I_ - 
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of c o n s t r u c t i o n ,  w e  w i l l  c o n c e n t r a  
b i l i t y  for  e a r t h  s a t e l l i t e  programs; 

S t a r t i n g  from scratch one  
accompl ished  i n  f o u r t e e n  months,  
have o n l y  s t a r t e d .  Every day I 
more c l e a r .  W e  a re  no more s a t i s f : . e d  
p r o g r e s s  t h a t  w e  a re  making. The 
p o s i t i o n s  i n  these matters is t h a t  
f o r  do ing  something a b o u t  t h i s  

To paraphrase a l i n e  tha-: 
i n  many o f f i ces  d u r i n g  t h e  past  war, 
d o i n g ,  t h e  i m p o s s i b l e  t a k e s  j u s t  a 
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e t h e  b u l k  of t h e  r e s p o n s i -  
and fo r  project  Mercury. 

c a n  s a y  t h a t  much has been  
b-it one  must agree t h a t  w e  

th:.nk o u r  o b j e c t i v e s  become 
t h a n  you a re  w i t h  t h e  

o n l y  d i f f e r e n c e  between o u r  
w e  have t h e  r e s p o n s i b i l i t y  

d i s s a t i s f a c t i o n .  

was p rominen t ly  d i s p l a y e d  
"The d i f f i c u l t  w e  are 

l i t t l e  longe r . ' '  

I have f a i t h  t h a t  w e  w i l  win i n  t h i s  c o n t e s t .  I f  
I d i d n ' t  have t h a t  f a i t h  I wouldn' c o n t i n u e  i n  t h i s  job. And 
t h a t ,  gent lemen,  p u t s  me s o l i d l y  i t h e  l i n e  f o r  your  q u e s t i o n s .  
Thank you v e r y  much for  l i s t e n i n g .  

(Applause * )  

QUESTION: And now w e  t t o  t h e  q u e s t i o n  period, 
spon taneous ,  un rehea r sed .  While now a l l  t h e  answers  t o  
t h e  q u e s t i o n s  you have s e n t  up i n  e l a s t  h o u r ,  1 have for  
t h e  l a s t  month or so c a r e f u l l y  re i n e d  from s u p p l y i n g  them 
t o  our s p e a k e r .  

A s  your  e d i t o r  i n  selec q u e s t i o n s  t h i s  year  I 
have  t r i e d  t o  a v o i d  "when d i d  you r t  b e a t i n g  your  w i f e "  
q u e s t i o n s ,  But t h i s  is a p r o f e s s  1 c l u b ,  and 1 s t a r t  
t oday  w i t h  t h i s  one: Why h a v e n ' t  he ld  r e g u l a r  press 
c o n f e r e n c e s ,  and  when w i l l  you st 

DR, GLENNAN: I h a v e n ' t  d r e g u l a r  press c o n f e r e n c e s ,  
As a matter of f a c t ,  B i l l ,  I d o n '  i n k  1 have h e l d  any ,  1 
have presided a t  one  or t w o  where were d i s c u s s i n g  t h e  
r e s u l t s  of some of o u r  a c t i v i t i e s  have i n t r o d u c e d  t h e  
a s t r o n a u t s  t o  members of t h e  f r a t  t y ,  and  1 have even  
i n t r o d u c e d  t h e  monkeys, 

The h i g h l i g h t  of my e x p  rice i n  Washington w a s  t o  
s t a r t  off a press c o n f e r e n c e  w i t h  u p l e  of monkeys. 1 
d o n ' t  know when I w i l l  s t a r t  ho ld  
But  you may be c e r t a i n  of one  t h i  
someth ing  t o  s a y .  

e g u l a r  press confe rences .  
T h a t  when I d o ,  1 w i l l  have 

QUESTION: I w i l l  follow t h i s  up w i t h  one  more 
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p r o f e s s i o n a l  q u e s t i o n ,  and  t h e n  w e  ill t u r n  t o  s c i e n c e .  

I n  view of  t h e  f a c t  t h a t  h e  work NASA does a t  
Wallops I s l a n d  is n o t  c l a s s i f i e d ,  y is t h e  place closed 
t o  t h e  press? 

DR. GLENNAN: We a r e  t r y  g t o  do  a n  e x c e l l e n t  
job  i n  research and  development ,  a p a r t  of t h e  c o n d i t i o n  
under  which research and  developme best c a n  be done is 
t h e  c l ima te  t h a t  w i l l  most encoura  t h e  peop le  who are  
i n v o l v e d  i n  t h e  research and d e v e l  

W e  have therefore tr ied of t h a t  i n s t a l -  
l a t i o n ,  which a s  you s a y  is u n c l a s  a p l a c e  where o u r  
e n g i n e e r s  a n d  s c i e n t i s t s  c a n ,  w i t  ng placed under  
t h e  p r e s s u r e s  of time s c h e d u l e s  a o u s  announcements 
of e v e n t s  t h a t  take place,  do t h e  good s c i e n c e  t h a t  
t h e y  ought  t o  be do ing .  I c a n  s a  h i s  much t o  you,  
B i l l :  The day  t h a t  w e  f a i l  t o  t e  h a t  w e  have had a 
f a i l u r e  there, w e  w i l l  change tha  

QUESTION: Can  you t e l l  new h a r d  s c i e n t i f i c  
i n f o r m a t i o n  r e g a r d i n g  t h e  h idden  he moon w a s  
e s t a b l i s h e d  by t h e  photograph off e leased by t h e  
S o v i e t  Government? 

DR, GLENNAN: I am n o t  
g i v e  you any  r ea l  i n s i g h t  i n t o  t h i s .  
can be s a i d  a b o u t  i t  is t h a t  i t  is 
other s i d e  of t h e  moon. S c i e n t i s t s  
t h e y  a t  l ea s t  have s e e n  t h e  other  

QUESTION: What s p e c i f i c  
a r e  used  t o  conc lude  t h a t  t h e  S o v i e t  
Russ i ans  claim t h e y  are? 

DR. GLENNAN: With respect 
moon, I t h i n k  i t  must be v e r y  c lear  
g o i n g  t o  take a p i c t u r e  of t h e  other  
would be a v e r y ,  v e r y  embar ra s s ing  
o u r  p i c t u r e  r e v e a l e d  t h a t  t h e y  r e a l l y  
which t h e y  have p u b l i s h e d .  I t h i n k  
there a re  too many good people a l l  
a c t i v e  i n  t h e  same a reas  f o r  t h e  

e rough of a s c i e n t i s t  t o  
I s u s p e c t  t h e  best t h a t  

seem to  be s a t i s f i e d  t h a t  
t h e  first p i c t u r e  of t h e  

s i d e  of t h e  moon. 

s o u r c e s  of t e c h n i c a l  d a t a  
l u n a r  probes a r e  what t h e  

t o  t h e  p i c t u r e  of t h e  
t h a t  a t  some p o i n t  w e  are  

s i d e  of t h e  moon, and  i t  
noment  for  t h e  Russ i ans  i f  

i n  t h e s e  areas of  s c i e n c e  
had jazzed up t h a t  p ic ture  

o v e r  t h e  w o r l d  w h o  a re  
S o v i e t  s c i e n t i s t s  t o  t a k e  a 

chance on  a t t e m p t i n g  t o  k i d  t h e  res$ 

With respect t o  t h e  probes 
g o i n g  o u t  toward t h e  moon or o u t e r  
f o r m a t i o n  on t r a c k i n g ,  t h e  t r a c k i n g  

_I - - -_ 
ill-. - 

of t h e  wor ld .  

t h e m s e l v e s ,  a s  t h e y  a r e  
space,  t h e y  have g i v e n  i n -  

s i t u a t i o n  t o  L o v e l l ,  a t  

- - - -  _- 
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Jod re l l  Bank, i n  England .  Using 
been  a b l e  t o  p i c k  up t h e  probe on 
H e  has s a t i s f i e d  h i m s e l f ,  a s  he  h a s  
s c i e n t i s t ,  I t h i n k ,  t h a t  a c t u a l l y  
R u s s i a n s  s a y  t h e y  s e n t  o u t  a c t u a l l y  
i n  some of o u r  own s t a t i o n s  w e  have  
t h i n k  a t  l ea s t  one  of these probes; 
t h e  moon. 

14 

t h a t  i n f o r m a t i o n  he h a s  
i ts way o u t ,  l i s t e n  t o  i t .  

t h e  probes t h a t  t h e  
s a t i s f i e d  any other 

d i d  go o u t .  I n d e e d ,  
been  a b l e  t o  t r a c k  I 

on i ts  way o u t  toward 

Can you e x p l a i n  t h e  f a c t  
o n l y  F r e e  World t r a c k i n g  s t a t i o n  
t h e  R u s s i a n  Lunik.  

(Tape r e c o r d i n g  reel No. 

DR. GLENNAN: -- i n  which 

QUESTION: I g u e s s  t h e  a s t  s e n t e n c e  of t h a t  
p a r t i a l l y  answers  t h e  n e x t  q u e s t i  n, b u t  l e t  me ask it 
anyway . 

t h a t  Jodre l l  Batik was th .?  
' ;hat succeeded  i n  d e t e c t i n g  

2 , )  

t h e y  s e n t  t h e i r  probes, 

t h e y  c a n  do t h e  t r a c k i n g  w h i l e  ou:' 
n o t  g e t  i n  e l e c t r o n i c  s i g h t  of o u r  

QUESTION: An I r o n  C u r t  i n  diplomat t o l d  m e  a joke 
t h e  other  day -- a t  l ea s t  he s a i d  i t  was a joke.  Hc s a i d  
t h a t  a n  opt imis t  is one  whose c h i  d r e n  a r e  l e a r n i n g  L u s s i n n ,  
and a pessimist  is one  whose c h i 1  r e n  a re  l e a r n i n g  Chine:;c.. 

We know a l o t  a b o u t  t h e  t r a i n i n g  program t h a t  the 
a s t r o n a u t s  a r e  g e t t i n g ,  b u t  a r e  t e y  l e a r n i n g  Kussiaii  s o  t h a c  
t h e y  c a n  t a l k  t o  t h e  man on t h e  

DK, GLENNAN: N o t  t o  m wledge, and  I d o n ' t  
expect t h a t  t h e y  w i l l  have  a n y  p m i n  t a l k i n g  Kussinti t o  
t h e  man o n  t h e  moon, 

QUESTION: Do  you see ope a t  a l l  fo r  a j o i n t  
program w i t h  t h e  Russians for  t h  l o ra t ion  of space'? 

DR. GLENNAN: I no t  on e hope, b u t  I have F. 

v e r y  grea t  i n t e r e s t  i n  t h i s  p a r t  r aspect  of o u r  work, 

I s u s p e c t  I have  s a i d  t o  some of you before, L 
have  found i n  my s h o r t  l i f e  t h a t  d n ' t  s t a y  v e r y  l o n g  w i t h  
a n y  job  i n t o  which I c o u l d n ' t  pu e l f  body and  s o u l .  T,',hct~ 

s t a t i o n s ,  t h e  probe doc:.; 
s t a t i o n s .  

. ,. ."" .l_l..̂ ...._.̂ l . I .. -. . .. . I . I. . . . . . .. .... .. ~ . . . . . . .__.. - I . .. . .. ... . - . . . .- ... ._ . . . 
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I came down here t o  t h e  Atomic Ene Commission I d i d n ' t  
know very  much a b o u t  t h e  atom. Bu soon  became ve ry  much 
convinced  t h a t  t h i s  was t h e  rea l  d r r e n t  to  a ho t  war, 
and so I c o u l d  s t i c k  w i t h  t h a t  one  d work a t  i t  ve ry  hard. 

I n  t h i s  s i t u a t i o n ,  when ame down here a l i t t l e  
Over{ a y e a r  ago, L was in much t h e  m e  p o s i t i o n .  I d i d n ' t  
know very much abou t  t h i s  space bu ess. But I soon came 
t o  b e l i e v e ,  a s  I now b e l i e v e  and h ve ry  t i g h t l y  t o ,  t h e  
thought  t h a t  s c i e n c e  is today a n  1 r n a t i o n a l  l anguage ,  
p e r h a p s  t h e  i n t e r n a t i o n a l  language  Space  is k i n d  of a n  
a l l - p e r v a s i v e  place We c a n Y t  do s job  by o u r s e l v e s  a s  
well as w e  can  do  i t  w i t h  t h e  h e l p  others. Indeed we 
have t h e  h e l p  of a great  many othe around t h e  world. 

And therefore i t  seems t t h a t  t h i s  a c t i v i t y  
p robab ly  p r e s e n t s  t h e  bes t  chance  deve lop ing  a new kind of 
c o o p e r a t i v e  a c t i v i t y  th roughou t  t h  r l d ,  and w e  s h o u l d  n o t  
write off t h e  S o v i e t s  i n  t h i s .  I n  , y e s t e r d a y  a t  our own 
i n s t a n c e  some of o u r  people, Dr. D n ,  D r .  Homer N e w e l l ,  
Mr. F r u t k i n ,  who is head of o u r  Of of I n t e r n a t i o n a l  pro- 
grams, m e t  w i t h  Sedov and t h e  othe s s i a n s  and j u s t  t a lked  
a s  s c i e n t i s t s  do back and f o r t h  ab t h e i r  e x p e r i e n c e s ,  and 
t a lked  c a s u a l l y ,  t o  be s u r e ,  abou t  d e s i r a b i l i t y  of i n t e r -  
change  of i n f o r m a t i o n ,  of i n t e r c h a  of s c i e n t i s t s ,  perhaps 
i n t e r c h a n g e  of i n s t r u m e n t a t i o n ,  a 1  t h i s  l o o k i n g  t o  t h e  
u l t i m a t e  development of a cooperat 

I wouldn ' t  s a y  a t o t a l  p a c o o p e r a t i v e  
project a t  l e a s t ,  w i t h  t h e  Russ i an  i s  i n t e r n a t i o n a l .  
We d o n ' t  have a corker on i t .  We om them, they  can. 
l e a r n  from us. And I t h i n k  t h i s  i 
where w e  ought  t o  make serious a t t  
d e v e l o p  t h a t  k i n d  of c o o p e r a t i o n  

QUESTION: R e f e r r i n g  ba 
open ing  remarks, d i d  you accept t 
d i d  you apply it? 

Going somewhat beyond t 
ask  Congress  for supp lemen ta l  app 

DR. GLENNAN: With resp 
r e a l l y  have me .  We were about  t o  
I am n o t  s u r e  -- Idr. Johnson I s  h 
s o l v e d ?  May w e  accept t h e  check 
ar what? 

, is NASA going t o  
r f i s c a l  19601 

We have been t h i n k i n g  s 

_ -  
- 
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A r e  w e  going t o  ask fo r  supp lemen ta l ?  I c a n  
o n l y  s a y  t h a t  i t  is under  d i s c u s s i  n a t  t h e  present time. 

QUESTION: Is or was l a s  

is normal process i n  Washington. 

DR. GLENNAN: D r a w  your  n c o n c l u s i o n s .  

QUESTION: T h e r e  a r e  t w  u e s t i o n s  t h a t  k i n d  o f  
g o  toge ther ,  D r .  Glennan. The f i  one  is domestic: Is 
there any  t r u t h  i n  t h e  s t o r y  t h a t  u r s t o n  Morton has asked 
you to  h e l p  i n  p u t t i n g  h i s  elepha back i n t o  o rb i t  n e x t  
y e a r .  I n  o t h e r  words, do domesti nd i n t e r n a t i o n a l  po l i t i c s  
p l a y  any  role i n  t h e  t i m i n g  of y o  space s h o t s ?  

The c o r o l l a r y  q u e s t i o n ,  seems t o  me, is how do 
you e x p l a i n  t h e  Russ i an  capab i l i t  f per forming  almost 
u n b e l i e v a b l e  s c i e n t i f i c  f ea t s  i n  f ec t c oordi na t i o n  w i t h  
t h e  most i m p o r t a n t  p o l i t i c a l  even  s u c h  a s  t h e  Mikoyan and  
Khrushchev v i s i t s  t o  t h e  Uni ted  

DR, GLENNAN: I would s you i n  answer t o  t h e  
first q u e s t i o n  t h a t  w e  do n o t  p l a  of o u r  shots w i t h  
respect t o  any  for thcoming p o l i t i  e n t s .  A s  a matter of 
f a c t ,  I have great  hope t h a t  t h e  b u s i n e s s  w i l l  no t  
become a p o l i t i c a l  f o o t b a l l  i n  t h  campaign. T h i s  is  
s e r i o u s  b u s i n e s s .  I t  s h o u l d  be o 

I j u s t  hope t h a t  w e  can 
made t h e  b u t t  or t h e  midd le  man 
f i r e  t h a t  might w e l l  appear i n  a 

How do t h e  Russ i ans  do 
been  there, N o t  t o  t h e i r  l a u n c h i  
would hazard t h i s  g u e s s  f o r  you: 
d e t e r m i n e ,  t h e y  a r e  u s i n g  a rocke 
and  o v e r  a g a i n ,  and  o n l y  i n  t h i s  
p l i c a t e d  beas ts  w i l l  you ge t  a n y t  

So t h a t  t h e y  p robab ly  h 
many times, t h a t  p a r t i c u l a r  t y p e  
w e  have f i r e d  a l l  t h e  v a r i e t y  of 
w i t h .  

They c a n ,  therefore, s c  
chance  of g e t t i n g  i t  off  a t  t h e  t 
t h a n  w e .  You w i l l  r e c a l l  t h a t  t h  
from a p l a t f o r m  t h a t  t h e y  had had 

. , .. . , . . - . . . _. . .  . -. . -. . . _. ~. . 
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Khrushchev ' s  shot  came off. H e  se 
t h a t  k i n d  by s a y i n g  s imply  t h a t  t h  
s t a n d i n g  by and j u s t  i n t e r c h a n g e  t 

So t h e y  must have some p 
by and large I t h i n k  t h a t  t h e  reli  
t h e i r  r o c k e t s  permits t h i s  k i n d  of 
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med t o  admi t  something of 
y had t h e  second one 
e m .  

oblems of t h i s  sor t .  But 
b i l i t y  t h a t  t h e y  have i n  
s c h e d u l i n g .  



c l  

QUESTION: Again,  two 

I f  D r .  von Braun is now so 
why d i d  he seem so unhappy when t h e  
mcnths  ago? 

The second q u e s t i o n :  What 

18 

r e l r - t e d  questions. 

p l e a s e d  a t  h i s  transfer, 
same t r a n s f e r  w a s  proposed 

are you g o i n g  t o  do w i t h  

DR. GLENNAN: F i r s t ,  he wa.8 
i n s t a n c e  for  t h e  Army . 

I n  t h e  second i n s t a n c e ,  
w i t h  them?" I t r i ed  t o  answer t h a t  
p e c t  f u l l y  t o  c o n c e n t r a t e  a t  H u n t s v i l l e .  
because  I d o n ' t  want t o  s a y  j u s t  e v e r y  
b u l k  of our work i n  t h e  space  v e h i c l e  
of t h e  s p a c e  v e h i c l e s  which w i l l  take 
e l l i t e s  and probes t h a t  w e  want t o  
w i l l  be developed and t h e  l aunch ing  
c o n t r o l l e d ,  by  von Braun ' s  group. 

working i n  t h e  first 

"what are we go ing  t o  do 
i n  my remarks.  We ex- 

I w i l l  s a y  t h e  bulk, 
n u t  and bolt. But t h e  

f i e l d ,  t h e  development 
t o  o u t e r  s p a c e  t h e  sat- 

send  there. Those v e h i c l e s  
o p e r a t i o n s  w i l l  be managed, 

I do want  t o  emphasize t h  t h i s  e x e r c i s e  of pre- 
p a r i n g  for t h e  t ransfer  is going  ex e d i n g l y  w e l l  a t  t h e  
p r e s e n t  t i m e ,  I c o u l d n ' t  ask for a reater s p i r i t  of co- 
o p e r a t i o n  on t h e  p a r t  of von Braun s e l f ,  h i s  peop le ,  and  
of t h e  Army. T h i s  is somewhat d i f f  n t  t h a n  a year ago when 
I wasn ' t  s a y i n g  v e r y  much, bu t  t h e  y was. They had worked 
for t h a t  group a year ago and were e t o  make it  s t a n d  u p  
as a n e c e s s i t y  for t h e  d e f e n s e  of t n a t i o n .  Our p r o j e c t ,  
I t h i n k ,  must take second place t o  t h i n g  which t h e  Defense 
Department r e a l l y  r e q u i r e s  i n  suppo ng a c t i v i t i e s  and e v e n t s  
of t he  n a t i o n .  

QUESTION: D r .  Glennan, o ore t h a n  one o c c a s i o n  you 
admit ted t h a t  w e  are i n  a space rac nd t h a t  w e  c a n ' t  afford 
to f i n i s h  second.  Dr. P i c k e r i n g  ma a talk about  t h i s  yes- 
t e r d a y  a t  t h e  Jet  P r o p u l s i o n  Labora y ,  but  he had a n  added 
idea t h a t  i t  might h e l p  u s  if t h e  i d e n t  would also admit 
t h a t  w e  are i n  a race, because he ' t  so admitted. Do you 
agree with Dr. Pickering? 

DR. GLENNAN: T h a t  is a o k a t i v e  q u e s t i o n .  

QUESTION: Yes, it  is; a t was meant t o  be. 

What f i n a n c i a l  investmen you estimate that t h e  
R u s s i a n s  are making i n  t h e i r  s p a c e  gram, and how does t h i s  
compare w i t h  our  own inves tment?  

.......... . . . . . . . .  . . . . . . . .  ............. . . .  . . I  . .  . . . . . . . . . .  _ .  
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And second ,  w i l l  i t  d e l a y  p r o j e c t  
borrowed? 

DR. GLENNAN: I n  t h e  first 
from p r o j e c t  T i r o s  t h a t  I know of. 
whether  i t  w i l l  delay t h e  moon sho.: 
t h e r e  is any r e a s o n  f o r  i t  t o  do 

QUESTION: I am s u r e  g l a d  
i n  advance.  
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Y'iros from which it  w a s  

place, i t  w a s n ' t  borrowed 
And I h a v e n ' t  any i d e a  
a t  a l l .  I d o n ' t  see that 

so. 

I g o t  i n  t h a t  disclaimer 

DR. GLENNAN: I have no ea1 basis 
When I w a s  o v e r  there, and I guess  t i t  is t h e  

QUESTION: No, I d o n ' t .  

A s  a n  e d u c a t o r ,  what is 
oath r e q u i r e d  today for  a s t u d e n t  
t o  f u r t h e r  h i s  e d u c a t i o n ?  

DR, GLENNAN: A s  an 
t h a t  I d o n ' t  b e l i e v e  t ha t  any of u s  
l o y a l t y  oath, b u t  I c e r t a i n l y  d o n ' t  
r e a s o n  t o  take a l o y a l t y  oath t o  
c o l l e g e  e d u c a t i o n .  T h i s  seems t o  
t o g e t h e r  that  j u s t  make no s e n s e  a t  

for j u d g i n g  t h a t ,  
same today, t h e  

Do you? 

your o p i n i o n  of t he  l o y a l t y  
to  r e c e i v e  a s t u d e n t ' s  l o a n  

educator, I am against it. Not 
ought  t o  balk a t  t a k i n g  a 
t h i n k  tha t  t h e r e  is any 

g e t  a l o a n  t o  c o n t i n u e  o n e ' s  
:ne t o  be t y i n g  t w o  t h i n g s  

a l l .  

r u b l e  was t e n  t o  t h e  d o l l a r  f o r  t h  t o u r i s t  l i k e  m y s e l f ;  f o u r  
t o  t h e  do l l a r ,  presumably,  fo r  t h e  S o v i e t  c i t i z e n .  I w a s  t o ld  
t h a t  there was some so r t  of a mark t i n  S w i t z e r l a n d  where it 
w a s  16 or 18 t o  t h e  do l l a r .  So yo have t o  pay your money and 
t a k e  your c h o i c e  as t o  t h e  k i n d  of i nves tmen t  t h a t  t h e y  are 
making. 

I would s u s p e c t  t h a t  the  p robab ly  are i n v e s t i n g  a 
g r e a t e r  p e r c e n t a g e  of t h e i r  gross  a t i o n a l  p r o d u c t ,  which i n  
t h e i r  case is t h e i r  to ta l  b u d g e t ,  han w e  are. 

t o  accept on f a i t h .  So i f  I seem ore s t u p i d  t h a n  u s u a l ,  i t  
is j u s t  because  I a m  r e a d i n g  t h e  q 

QUESTION: T h i s  is a tec n i c a l  q u e s t i o n  t h a t  I have 

(Laughter  e )  

DR. GLENNAN: Maybe I s h  u l d  ask i f  you know when 
t h e  moon shot  is scheduled?  

I 



My i n s t u t i o n ,  i n  C l e v e l  nd,  is a c c e p t i n g  
w i t h  t h e  s t a t e m e n t  t h a t  t h e y  expe t f u l l y  tha t  the 
w i l l  remove t h i s  r e s t r i c t i v e  c l a u  e i n  t h e  A c t .  

c3 

DR. GLENNAN: T h i s  is 
I t h i n k  t h a t  t h e  f r a t e r n i t y  r ecogr . i ze s  
have a t t e m p t e d  t o  p l a y  t h i s  game 
t i o n  i n  advance of o u r  shots  a t  tke 
answer t h i s  o u t s i d e  of those po1ic : ies .  

QUESTION: T h i s  one r e f e r s  
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a c o t h e r  p r o v o c a t i v e  q u e s t i o n .  
t h e  manner i n  which w e  

w i t h  them, g i v i n g  informa- 
Cape. I r e a l l y  c a n  n o t  

back also t o  your opening  

t h e s e  moneys 
government 

DR. GLENNAN: That  was 
maybe some of you would have a n  

I t h i n k  t h a t  there is 
t h a n  j u s t  lack of i n t e r e s t  i n  space .  
u n d e r s t a n d i n g  i n  t h i s  c o u n t r y ,  a 
impor tance  of s c i e n t i f i c  research 
a n a t i o n  which h a s  grown g r e a t  
f i n d i n g s  of s c i e n c e , ,  We wou ldn ' t  
i t  n o t  f o r  t h i s  s i t u a t i o n .  

Indeed ,  I t h i n k  t h a t  t h e  
as a fact of l i f e .  If t h e y  are 

I c a n  s a y  no more t h a n  ha t .  I j u s t  d o n ' t  t h i n k  it 

QUESTION: There are re  o r t s  t h a t  a large rocket 
w i l l  be f i r e d  f o r  NASA a t  Cape C a  a v e r a l  soon.  Can you t e l l  
u s  t h e  date and o b j e c t i v e s  for  t h  

is r i g h t .  

?he q u e s t i o n  t h a t  I though t  
a n s w e r  t o  for  m e .  

scmeth ing  more fundamenta l  
There is a lack of 

l a c k  of a p p r e c i a t i o n  o f  t h e  
and development.  T h i s  is 

thrmough t h e  a p p l i c a t i o n  of  t h e  
be where w e  are today were 

R u s s i a n s  have a c c e p t e d  t h i s  
gd ing  t o  compete i n  a world 

that  is based on s c i e n c e  and 
go ing  t o  have t o  have s c i e n t i s t s  
is what gave them the  f i l l i p  i n  
d e t e r m i n a t i o n  t o  go ahead and b u i l d  
f i e l d s  . 

I t h i n k  t h a t  t h e  A m e r i c a m  
a c c e p t  my share of t h e  blame as ar. 
need pe rhaps  some of  u s  i n  t h e  

t e c h n o l o g y ,  t h e y  are d a r n  w e l l  
a.nd t e c h n o l o g i s t s ,  and t h a t  

t h e i r  e d u c a t i o n a l  sys t em,  t h e  
g r e a t  s t r e n g t h  i n  these 

p u b l i c  -- and for t h i s  I 

f r q t e r n i t y ,  or  some of you i n  
e d u c a t o r ,  and I t h i n k  w e  

t h e  f r a t e r n i t y  t o  he lp  a great dea.1 i n  t h i s  r e g a r d  -- t h e  
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impor tance  of  s t r e n g t h  i n  s c i e n t i  
o p i n i o n ,  be o v e r - s t r e s s e d  i n  t h e  
p r e s e n t l y  l i v e ,  T h i s  e x t e n d s  i n t  
cause t h e  a c t i v i t i e s  i n  s p a c e  t o d  
s c i e n t i f i c  research. 

I t h i n k  i t  may be g r a t u  
b a s i c a l l y  a l l  of  u s  have g o t t e n  tl 
have o u r  c h i n  a l i t t l e  b i t  more t 
are e a t i n g  w e l l ,  w e  have t h e  good 
worry abou t  some of these t h i n g s  
c o n s c i o u s n e s s ,  e x c e p t  once i n  a w 

S u s t a i n e d  s u p p o r t  o f  a 
l u t e l y  n e c e s s a r y .  You c a n ' t  do rl 
a s u p p o r t  c u r v e ,  I would r a t h e r  
of s u p p o r t  and i n t e r e s t  t h a n  t o  h, 
You g e t  no p l a c e  w i t h  t ha t  k i n d  o 
i n  s c i e n t i f i c  research and d e v e l o  

QUESTION: D r ,  Glennan,  
coming here today .  I want to pre :  
of  a p p r e c i a t i o n  awarded i n  r ecogn  
v i c e  t o  c o r r e s p o n d e n t s ,  p ress ,  ral 
N a t i o n ' s  C a p i t a l .  

And w i t h  it a f i n a l  que! 
r e q u i r e s  something of a preface. 
t h a t  a c u r r e n t  p r e s i d e n t  and p a s t  
i m p o r t a n t  door p r i z e ,  From t h a t  : 

I n  t h e  i n t e r e s t s  of  fret 
w e  have one r e p o r t e r  on t h e  first 
p s o l  basis ,  i f  need be3 

DR, GLENNAN: Do you wai 
B i l l ?  

QUESTION: No, No. 

Gentlemen, t h a t  concludc 
v e r y  much. 

+ +  
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Lc r e s e a r c h  c a n  n o t ,  i n  my 
ind of a wor ld  i n  which w e  
t h e  s p a c e  area s imply  be- 

y are la rge ly  t h o s e  of 

tous  for  m e  t o  s a y ,  b u t  

in ove r  t he  c u r b s t o n e .  We 
t h i n g s  of  l i f e ,  and why 
iat d o n ' t  impinge upon o u r  
Lle i n  t h e  newspapers? 

t h e  p o i n t  i n  l i f e  where w e  

:ogram l i k e  t h i s  is abso- 
search w i t h  t h i s  k i n d  of 
Lve a lower c o n t i n u o u s  level  
r e  great peaks  and v a l l e y s .  
t h i n g  i n  p u r s u i n g  your ends  

nent a 

L want t o  thank  you f o r  
2nt t o  you t h i s  ce r t i f ica te  
; i o n  o f  m e r i t o r i o u s  ser- 
to and t e l e v i s i o n  i n  t h e  

; i o n ,  which i n  i t se l f  
rhere is a r u l e  a round here 
, r e s i d e n t  may n o t  w i n  any 
move to  t h e  f i n a l  q u e s t i o n ,  

lom of the  press ,  c a n  n o t  
i s t r o n a u t  f l i g h t ,  on a 

; a p l a c e  i n  t h e  capsule , ,  

; o u r  luncheon.  Thank you 




